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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a board rrn^-R 
inspection apparatus by which the magnification 
chromatic aberration of a secondary electron beam can 
be suppressed, while the irradiation region of a primary 
electron beam is being ensured, to provide an inspection 
system provided with the board inspection apparatus, 
and to provide a control method for the board inspection 
apparatus. 

SOLUTION: In a board inspection apparatus 90 which 
uses a nearly rectangular electron beam, an image- 
forming optical system as a telecentric system which is 
conjugate with an image-formation optical system in 
which a third lens 23 and a fourthlens 24 are controlled 
by secondary-optical system lens control parts 55, 56 
and which is formed of a cathode lens 21 and a second 
lens 22 is formed, and square aperture diaphragms are 
arranged at focal planes 8, 9 which are mutually 
conjugate. As the square aperture diaphragms, movable 
rectangular diaphragms which are connected 
respectively to a driving mechanism using a piezoelectric element, comprising two rectangular 
flat boards arranged and installed in parallel in the direction of the long direction and in which 
their diaphragm widths formed of edges of sides facing to the rectangular flat boards can be 
adjusted are used. The movable rectangular diaphragms are arranged and installed in such a way 
that their long axis becomes a direction identical to that of the long axis of the cross-sectional 
shape of a primary electron beam 5 and that the long axis is at right angles to the long axis of 
the movable rectangular diaphragms. 
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CLAIMS 



[Claim(s)] 

[Claim l] A primary-electron beam exposure means to irradiate as a primary-electron 
beam, and said primary-electron beam an electron beam to the substrate which is a 
sample The secondary electron beam containing the secondary electron and reflection 
electron which whenever [ angle -of-incidence ] was changed, were made it to carry out 
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incidence at right angles to the front face of said substrate, and were generated from 
said substrate in response to the exposure of said primary-electron beam While 
controlling and carrying out image formation of said secondary electron beam 
including the electron beam deflection means passed with an incorporation include 
angle, and said electron beam deflection means Two or more map projection means to 
control said secondary electron beam to make telocentric system [ **** ] to mutual 
[ which forms the field where the image formation optical system advances in parallel 
with a beam shaft before and behind a focus ], An electron beam detection means to 
detect said secondary electron beam by which image formation was carried out with 
said map projection means of the last stage, and to output as a picture signal, An 
aperture angle diaphragm of the first which is arranged in the focal plane which is a 
flat surface perpendicular to the beam shaft of said secondary electron beam through 
said focus within said map projection means after the second step, and determines 
said secondary electron beam spread angle, Substrate test equipment equipped with 
an image display means to display the image which expresses physical and the 
electrical condition of the front face of said substrate in response to supply of said 
picture signal from said electron beam detection means. 

[Claim 2] said aperture angle diaphragm of the first - each " telescopic motion - the 
substrate test equipment according to claim 1 with which it has free diaphragm width 
of face, and the direction of a major axis is mutually characterized by having the first 
[ which fluctuates the movable rectangle diaphragm of the first and the second which 
carries out an abbreviation rectangular cross, and the these firsts and second drawing 
width of face of a movable rectangle diaphragm, respectively ], and second rectangle 
diaphragm driving means. 

[Claim 3] It has further an aperture angle diaphragm of the second arranged in the 
focal plane of said telocentric system in the field between said electron beam deflection 
means and said substrates. Said aperture angle diaphragm of the first It has said 
movable rectangle diaphragm of the first and said first rectangle diaphragm driving 
means. Said aperture angle diaphragm of the second It is substrate test equipment 
according to claim 1 or 2 which is equipped with said movable rectangle diaphragm of 
the second and said second rectangle diaphragm driving means, and is characterized 
by arranging a movable rectangle diaphragm of said first and the second so that the 
direction of a major axis may carry out an abbreviation rectangular cross mutually. 
[Claim 4] A movable rectangle diaphragm of said first and the second is substrate test 
equipment according to claim 2 or 3 characterized by forming said aperture angle 
diaphragm by having the metal plate of two sheets, respectively, and the metal plate of 



these two sheets opposing and arranging it in a long side. 

[Claim 5] Said rectangle diaphragm driving means is substrate test equipment 
according to claim 4 characterized by having the piezoelectric device connected with 
said metal plate, driving said metal plate based on change of the configuration of this 
piezoelectric device, and adjusting the distance between [ of said two sheets ] metal 
monotonous. 

[Claim 6] A cross-section configuration perpendicular to the direction of radiation of 
said primary-electron beam is substrate test equipment according to claim 1 to 5 
characterized by making an abbreviation rectangle. 

[Claim 7] Substrate check system equipped with CPU, substrate test equipment 
according to claim 1 to 6, a signal-processing means to process said picture signal and 
to output image data, and a storage means to store said image data. 
[Claim 8] A primary- electron beam exposure means to irradiate the electron beam 
which has the cross -section configuration of an abbreviation rectangle in the substrate 
which is a sample as a primary-electron beam, the secondary electron and reflection 
electron which were generated from said substrate in response to the exposure of said 
primary-electron beam - said sample - abbreviation " with the first 
symmetry-of-revolution electrostatic lens which draws in the perpendicular direction 
and carries out outgoing radiation as a secondary electron beam Change whenever [ to 
said sample of said primary-electron beam / angle*of-incidence ], and incidence of said 
primary-electron beam is carried out at right angles to said sample front face. The 
electric-field field superposition mold spectroscope which passes said secondary 
electron beam by which outgoing radiation was carried out from said first 
symmetry-of-revolution electrostatic lens with an incorporation include angle. The 
second symmetry-of-revolution electrostatic lens which forms the first image formation 
optical system which is arranged in the latter part of said electric-field field 
superposition mold spectroscope, and makes telecentric system with said first 
symmetry-of-revolution electrostatic lens, it arranges in the first focal plane which is a 
focal plane of said first image formation optical system • having - the direction of 
incidence of said primary electron beam a major axis ■- carrying out -- telescopic 
motion -- with an aperture angle diaphragm of the first which has the metal plate of 
two sheets isolated in parallel with mutual by free diaphragm width of face The first 
aperture angle diaphragm drive which it has [ first ] the first piezoelectric device and 
fluctuates the drawing width of face of said aperture angle diaphragm of the first, It is 
arranged in the latter part of the field diaphragm arranged in the image formation 
side of said first image formation optical system, and said field diaphragm. Form the 
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second image formation optical system which makes said first image formation optical 
system and telecentric system [ **** and even if few, the third of a pair, and the 
fourth symmetry- of-re volution electrostatic lens, Are the focal plane of said second 
image formation optical system, and it is arranged in said first focal plane and the 
second focal plane [ **** ]. the direction of a major axis of said aperture angle 
diaphragm of the first, and the direction which carries out an abbreviation rectangular 
cross a major axis -- carrying out - telescopic motion -* with an aperture angle 
diaphragm of the second which has the metal plate of two sheets isolated in parallel 
with mutual by free diaphragm width of face The second aperture angle diaphragm 
drive which it has [ second ] the second piezoelectric device and fluctuates the drawing 
width of face of said aperture angle diaphragm of the second, An electron beam 
detection means to detect said secondary electron beam by which image formation was 
carried out with said fourth symmetry of- revolution lens, and to output as a picture 
signal, Substrate check system equipped with an image display means to display the 
image which expresses physical and the electrical condition of the front face of said 
substrate in response to supply of said picture signal firom said detection means, and 
the host computer which performs processing of said picture signal. 
[Claim 9] An electron beam exposure means to irradiate an electron beam as a 
primary-electron beam at the substrate which is a sample. Said primary-electron beam 
changes whenever [ incident angle ], and it carries out incidence at right angles to the 
firont face of said substrate. The electron beam deflection means which passes the 
secondary electron beam containing the secondary electron and reflection electron 
which were generated from said substrate in response to the exposure of said 
primary-electron beam with an incorporation include angle. Two or more map 
projection means to which image formation of said secondary electron beam is carried 
out including said electron beam deflection means. An electron beam detection means 
to detect said secondary electron beam by which image formation was carried out with 
said map projection means of the last stage, and to output as a picture signal, It is the 
control approach of substrate test equipment equipped with an image display means to 
display the image which expresses physical and the electrical condition of the front 
face of said substrate in response to supply of said picture signal firom said electron 
beam detection means. Image formation of said secondary electron beam is controlled 
and carried out so that telecentric system [ **** / said secondary electron beam / 
mutual ] may be made with said two or more map projection means. The control 
approach of substrate test equipment of reducing the chromatic aberration of 
magnification of said secondary electron beam while securing the exposure field to said 



substrate of said primary-electron beam by arranging an aperture angle diaphragm of 
the first in the first focal plane within said map projection means after the second step. 
[Claim 10] said aperture angle diaphragm of the first - each telescopic motion - the 
control approach of the substrate test equipment according to claim 9 which opens 
independently mutually to two directions which carry out an abbreviation rectangular 
cross, and controls an angle by having fi:ee diaphragm width of face, and each major 
axis's forming mutually by two movable rectangle diaphragms which carry out an 
abbreviation rectangular cross, and fluctuating the drawing width of face of said 
movable rectangle diaphragm using the rectangle diaphragm driving means which it 
has further, respectively. 

[Claim 11] Are the focal plane of said map [ the first step of ] projection means, and an 
aperture angle diaphragm of the second is further arranged in the second focal plane 
in the field between said electron beam deflection means and said substrates. It forms, 
respectively by movable rectangle diaphragm of the first which has fi:ee diaphragm 
width of face, and the second, an aperture angle diaphragm of said first and the second 
telescopic motion a movable rectangle diaphragm of said first and the second The 
control approach of the substrate test equipment according to claim 9 which arranges 
so that each major axis may carry out an abbreviation rectangular cross mutually, is 
equipped with the driving means which fluctuates each said first and second 
diaphragm width of face of a movable rectangle diaphragm, opens independently to 
two directions which carry out an abbreviation rectangular cross, respectively 
mutually, and controls an angle. 

[Translation done.] 
* NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control approach of substrate test 
equipment at the substrate check system list using the substrate test equipment and 
this which reduce the chromatic aberration of magnification, securing, the exposure 
field to the sample of a primary-electron beam especially to the substrate check system 
list using the substrate test equipment and this which used the electron beam about 
the substrate inspection approach. 
[0002] 

[Description of the Prior Art] The sensibility required of the defect on substrate fi-ont 
faces, such as a semiconductor wafer and a photo mask, and detection of a foreign 
matter becomes still higher with high integration of a semiconductor device, optical is 
replaced fi:om the limitation of the pattern defect inspection by optical in recent years, 
and the semi-conductor pattern defect test equipment using an electron beam is 
developed. This test equipment forms an electron beam with an electron irradiation 
means, and irradiates the substrate which is a sample as a primary-electron beam. 
The secondary electron generated according to change of the configuration on the firont 
face of a sample, the quality of the material, and potential. With a map projection 
means, lead a reflection electron and a back scattering electron, converge them, and 
expansion projection is carried out as a secondary electron beam at an electronic 
detecting element. It is equipment which obtains a sample surface image, and the 
technique of raising a scan speed is especially proposed by JP,7-249393,A by 
irradiating a sample by using the electron beam of a line, a rectangle, or the 
cross-section configuration of prolate ellipsoid as a primary-electron beam, moreover, 
in addition to this technique, a primary-electron beam is deflected with the Wien filter 
(Wien filter) which is an electron beam deflection means, and incidence is 
perpendicularly carried out to a sample front face -- making -- in addition ■■ and the 
method of making the inside of the same Wien filter go straight on, and leading a 
secondary electron beam to a map projection means is proposed by 
Japanese-Patent"Application-No. No. 300275 [ nine to ] application. The outline of the 
substrate check system equipped with the test equipment shown in 
Japanese-Patent-Application-No. No. 300275 [ nine to ] application is shown in 
drawing 8 . 

[0003] The substrate check system 100 shown in this drawing The primary optical 
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system 1 and this The electron gun control section 16 to control and two or more step 
quadrupole lens control section 17, the secondary optical system 2, the secondary 
optical-system lens control sections 52, 54-56 that control this, the electronic detecting 
element 3, the electronic detection control section 57 which controls this, Wien filter 41, 
and this It has the stage armature -voltage control section 51 which controls the Wien 
filter control section 53, the stage 43, and this which are controlled, the picture signal 
processing section 58, a host computer 59, a display 60, and memory 61. 
[0004] The primary optical system 1 is equipped with an electron gun and two or more 
steps of quadrupole lens systems, the lanthanum hexa in which an electron gun has 
the electron emission side of the rectangle of 100-700 micrometers of major axes, and 
15 micrometers of minor axes "■ a bora the id (it is called LaB6) -■ it has cathode 11, 
the Wehnelt cylinder (Wehnelt cylinder) 12 which has rectangle opening, the anode 
plate 13 which an electron beam is pulled out and irradiated as a primary electron 
beam 5, and the deflecting system 14 for beam shaft adjustment. The electron gun 
control section 16 controls the acceleration voltage of the primary -electron beam 5, an 
outgoing radiation current, etc. Moreover, the quadrupole lens system is equipped with 
two or more step quadrupole lens 15 which converges the primary-electron beam 5 
based on control of two or more step quadrupole lens control section 17. 
[0005] It converges so that it may have the cross-section configuration of an 
abbreviation rectangle by two or more steps of the quadrupole lenses 15 and control 
sections 17, and incidence of the primary-electron beam 5 emitted fi-om cathode 11 is 
carried out fi:om across to Wien filter 41. Here, since cathode 11 has the rectangular 
electron emission side, the cross-section configuration of an electron beam can serve as 
an abbreviation rectangle, and the exposure field to a sample can expand it, and it can 
raise a patient throughput. In addition, a patient throughput can be raised even if it 
uses the electron beam which has the elongated- shaped cross section where aspect 
ratios other than a rectangle, such as a line and prolate ellipsoid, exceed 1. However, 
the electron beam of not only an elongated shape but various cross-section 
configurations may be used. 

[0006] With Wien filter 41, the primary-electron beam 5 is deflected in the 
perpendicular direction to the fi:ont face of a sample 42, and carries out outgoing 
radiation of Wien filter 41. Then, it is reduced with the cathode lens 21 which is a 
symmetry-of-revolution electrostatic lens, and the primary-electron beam 5 is 
irradiated on a sample 42 as 100 micrometers of major-axis numbers, and an 
abbreviation rectangle beam of about 25 micrometers of minor axes. 
[0007] The fundamental configuration of Wien filter 41 is shown in drawing 9 . As 
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shown in this drawing, Wien filter 41 countered mutually, respectively, has been 
arranged, and is equipped with two electrodes 41a and 41b of a rectangular 
parallelepiped controlled by the Wien filter control section 53 (refer to drawing 8 ), and 
two magnetic poles 41c and 41d. In the three-dimensions space of XYZ shown in this 
drawing, if the Z-axis is used as the optical axis of a map projection system, Wien filter 
41 will have the structure where electric field E and Field B were made to intersect 
perpendicularly, in XY flat surface perpendicular to the Z-axis, and will serve to make 
only the charge particle which fills Vienna condition qE=vB (q is a particle charge and 
v is the rate of a rectilinear-propagation charge particle) go straight on to the charge 
particle which carried out incidence. 

[0008] Drawing 10 (a) and (b) are the explanatory views of the electron beam orbit 
which passes Wien filter 41, and are the sectional view of drawing 9 which cut all at 
XZ flat surface (Y= 0). As shown in drawing 10 (a), with this substrate check system 
100, to the primary-electron beam 5 which carried out incidence to Wien filter 41, the 
force FB by the field and the force FE by electric field act in the same direction, and 
the primary-electron beam 5 is deflected so that incidence may be perpendicularly 
carried out to the front face of a sample 42. this force FB according [ as opposed to / as 
shown in this drawing (b) on the other hand / the secondary electron beam 6 ] to a field, 
and the force FE by electric field - hard flow - acting - in addition *- and since Vienna 
condition FB=FE is materialized, the secondary electron beam 6 goes straight on, 
without deviating, and carries out incidence to secondary optical system. 
[0009] draw in g 8 - return and a stage 43 " each beam shaft of the primary-electron 
beam 5 and the secondary electron beam 6 - receiving -- level — migration — it has a 
fi:ee device, the sample 42 installed in the top face is moved by this, and all the firont 
faces can be scanned now. Moreover, a stage 43 can impress a negative electrical 
potential difference now to a sample 42 by the stage armature -voltage control section 
51. Thereby, the incidence damage to the sample 42 by the primary-electron beam 5 
can be reduced. 

[0010] The electronic detecting element 3 is equipped with the MCP (Micro Channel 
Plate) detector 31, the fluorescent screen 32, the light guide 33, and the image sensor 
34 that has CCD etc. The secondary electron beam 6 which carried out incidence to the 
MCP detector 31 through the secondary optical system 2 is amplified by the MCP 
detector 31, and is irradiated by the fluorescent screen 32, and the fluorescence image 
generated there is detected by the image sensor 34 as a picture signal through a light 
guide 33. 

[0011] This picture signal is supplied to the image -processing section 58, and various 
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kinds of signal processing is made and it is supplied to a host computer 59 as image 
data. A host computer 59 performs preservation of the image data using memory 61 etc. 
while carrying out image display of this image data by the display 60. 
[0012] The secondary optical system 2 is equipped with the field diaphragm 26 
installed between the cathode lens 21, the second lens 22, the third lens 23, the fourth 
lens 24, and the second lens 22 and the third lens 23 that are a symmetry-of-revolution 
electrostatic lens. The cathode lens 21, the second lens 22, the third lens 23, and the 
fourth lens 24 are controlled by the secondary optical-system lens control sections 52, 
54, 55, and 56, respectively. The secondary optical system 2 passed along the focus Fl 
between Wien filter 41 and the cathode lens 21, and is equipped with the aperture 
angle diaphragm 25 arranged in the focal plane 8 which is a flat surface perpendicular 
to a beam shaft again. Thus, the reason for opening to the location of a focal plane 8 
and arranging the angle diaphragm 25 If it is going to perform image formation only 
with the cathode lens 21 about the secondary electron beam 6, since a lens operation 
will become strong and it will be easy to generate aberration As shown in the 
explanatory view of the beam orbit 7 of drawing 7 , it doubles with the second lens 22. 
Both telecentric system, both [ namely, ] an entrance pupil and an outgoing radiation 
pupil although - it is because the chromatic aberration of magnification of the 
secondary electron beam 6 can be stopped by forming the optical system which exists 
in infinite distance, making 1 time of image formation perform, opening to the focal 
plane 8 of this image formation optical system 105 further, and installing the angle 
diaphragm 25. 
[0013] 

[Problem(s) to be Solved by the Invention] However, in the conventional substrate 
check system 100 which has such structure, in order to reduce the chromatic 
aberration of magnification of the secondary electron beam 5, when the diaphragm of 
the aperture angle diaphragm 25 was narrowed, thereby, there was a fault that the 
exposure field to the sample 42 top of the primary -electron beam 5 was restricted. This 
is because it is the Keller lighting (Koehler illumination) system of the 
primary-electron beam 5 from the aperture angle diaphragm 25 to a sample 42 
opening, carrying out incidence to the focus Fl on the angle diaphragm 25, and the 
cathode lens 21 receiving a lens operation, and illuminating perpendicularly to a 
sample 42. 

[0014] Moreover, there is a case where he wants to extend or narrow opening of the 
aperture angle diaphragm 25 depending on the experimental contents, and in order to 
optimize a diaphragm corresponding to this, it is necessary to exchange the aperture 
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angle diaphragm 25. However, in the Prior art, the vacuum ambient atmosphere in 
equipment had to be opened for whenever [ of exchange / every ], and it had the fault 
that an equipment utilization ratio got very bad. 

[0015] This invention is made in view of the above-mentioned situation, and the 
purpose is in providing with the control approach of substrate test equipment the 
check system list equipped with the substrate test equipment and this which can 
control the chromatic aberration of magnification of a secondary electron beam on a 
par with a Prior art, securing the exposure field of a primary-electron beam. 
[0016] 

[Means for Solving the Problem] This invention aims at solution of the 
above-mentioned technical problem with the following means. According to this 
invention (claim l), namely, a primary-electron beam exposure means to irradiate as a 
primary-electron beam and the above-mentioned primary-electron beam an electron 
beam to the substrate which is a sample The secondary electron beam containing the 
secondary electron and reflection electron which whenever [ angle -of-incidence ] was 
changed, were made it to carry out incidence at right angles to the firont face of the 
above-mentioned substrate, and were generated firom the above-mentioned substrate 
in response to the exposure of the above-mentioned primary-electron beam While 
controlling and carrying out image formation of the above-mentioned secondary 
electron beam including the electron beam deflection means passed with an 
incorporation include angle, and this electron beam deflection means Two or more map 
projection means to control the above-mentioned secondary electron beam to make 
telecentric system [ **** ] to mutual [ which forms the field where the image formation 
optical system advances in parallel with a beam shaft before and behind a focus ], An 
electron beam detection means to detect the above-mentioned secondary electron beam 
by which image formation was carried out with the map projection means of the last 
stage, and to output as a picture signal, An aperture angle diaphragm of the first 
which is arranged in the focal plane which is a flat surface perpendicular to the beam 
shaft of the above-mentioned secondary electron beam through the focus within the 
above-mentioned map projection means after the second step, and determines the 
above-mentioned secondary electron beam spread angle, Substrate test equipment 
equipped with an image display means to display the image which expresses physical 
and the electrical condition of the firont face of the above-mentioned substrate in 
response to supply of the above-mentioned picture signal firom the above-mentioned 
electron beam detection means is offered. 

[0017] an aperture angle diaphragm of the above first -* each " telescopic motion - it 
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has free diaphragm width of face, and the direction of a major axis is good for mutual 
to have the first [ which fluctuates the movable rectangle diaphragm of the first and 
the second which carries out an abbreviation rectangular cross, and the these firsts 
and second drawing width of face of a movable rectangle diaphragm, respectively ], 
and second rectangle diaphragm driving means. 

[0018] The substrate test equipment concerning this invention is fiirther equipped 
with an aperture angle diaphragm of the second arranged in the focal plane of the 
above-mentioned telecentric system in the field between the above-mentioned electron 
beam deflection means and the above-mentioned substrate. An aperture angle 
diaphragm of the above first is equipped with the rectangle diaphragm driving means 
of a movable rectangle diaphragm of the above first and the above first. An aperture 
angle diaphragm of the above second It has the rectangle diaphragm driving means of 
a movable rectangle diaphragm of the above second and the above second, and, as for a 
movable rectangle diaphragm of the above-mentioned first and the second, it is 
desirable to be arranged so that the direction of a major axis may carry out an 
abbreviation rectangular cross mutually. 

[0019] Moreover, as for a movable rectangle diaphragm of the above-mentioned first 
and the second, it is desirable by having the metal plate of two sheets, respectively, 
and the metal plate of these two sheets opposing and arranging it in a long side, to 
form the above-mentioned aperture angle diaphragm. 

[0020] Moreover, the above-mentioned rectangle diaphragm driving means is good to 
have the piezoelectric device connected with the above-mentioned metal plate, to drive 
the above-mentioned metal plate based on change of the configuration of this 
piezoelectric device, and to adjust the distance between [ of the two above-mentioned 
sheets ] metal monotonous. 

[0021] Moreover, a cross-section configuration perpendicular to the direction of 
radiation of the above-mentioned primary-electron beam is good to make an 
abbreviation rectangle. 

[0022] Moreover, according to this invention (claim 7), the substrate check system 
equipped with CPU, the substrate test equipment concerning above-mentioned this 
invention, a signal-processing means to process the above-mentioned picture signal 
and to output image data, and a storage means to store this image data is offered. 
[0023] Moreover, a primary-electron beam exposure means to irradiate the electron 
beam which has the cross-section configuration of an abbreviation rectangle in the 
substrate which is a sample as a primary-electron beam according to this invention 
(claim 8), top Norikazu ■- the secondary electron and reflection electron which were 
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generated from the above-mentioned substrate in response to the exposure of degree 
electron beam - the above-mentioned sample " abbreviation - with the first 
symmetry-of-revolution electrostatic lens which draws in the perpendicular direction 
and carries out outgoing radiation as a secondary electron beam Change whenever [ to 
the above-mentioned sample of the above-mentioned primary-electron beam / 
angle-of-incidence ], and incidence of the above-mentioned primary-electron beam is 
carried out at right angles to the above-mentioned sample front face. The electric-field 
field superposition mold spectroscope passed at an incorporation include angle with 
the same above-mentioned secondary electron beam by which outgoing radiation was 
carried out from the symmetry-of-revolution electrostatic lens of the above first. The 
second symmetry-of-revolution electrostatic lens which forms the first image formation 
optical system which is arranged in the latter part of this electric-field field 
superposition mold spectroscope, and makes telecentric system with the 
symmetry-of-revolution electrostatic lens of the above first, it arranges in the first focal 
plane which is a focal plane of the. image formation optical system of the above first *- 
having -- the direction of incidence of the above-mentioned primary -electron beam ■- a 
major axis " carrying out " telescopic motion -* with an aperture angle diaphragm of 
the first which has the metal plate of two sheets isolated in parallel with mutual by 
free diaphragm width of face The first aperture angle diaphragm drive which it has 
[ first ] the first piezoelectric device and fluctuates the drawing width of face of an 
aperture angle diaphragm of the above first, It is arranged in the latter part of the 
field diaphragm arranged in the image formation side of the image formation optical 
system of the above first, and the above-mentioned field diaphragm. Form the second 
image formation optical system which makes the image formation optical system of the 
above first, and telecentric system [ **** ], and even if few, the third of a pair, and the 
fourth symmetry-of-revolution electrostatic lens, Are the focal plane of the image 
formation optical system of the above second, and it is arranged in the first focal plane 
of the above, and the second focal plane [ **** ]. the direction of a major axis of an 
aperture angle diaphragm of the above first, and the direction which carries out an 
abbreviation rectangular cross a major axis " carrying out -- telescopic motion -- 
with an aperture angle diaphragm of the second which has the metal plate of two 
sheets isolated in parallel with mutual by free diaphragm width of face The second 
aperture angle diaphragm drive which it has [ second ] the second piezoelectric device 
and fluctuates the drawing width of face of an aperture angle diaphragm of the above 
second. An electron beam detection means to detect the above-mentioned secondary 
electron beam by which image formation was carried out with the 
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symmetry-of-revolution lens of the above fourth, and to output as a picture signal, The 
substrate check system equipped with an image display means to display the image 
which expresses physical and the electrical condition of the front face of the 
above-mentioned substrate in response to supply of the above-mentioned picture signal 
from the above-mentioned detection means, and the host computer which performs 
processing of the above-mentioned picture signal is offered. 

[0024] Moreover, an electron beam exposure means to irradiate an electron beam as a 
primary-electron beam at the substrate which is a sample according to this invention 
(claim 9), The above-mentioned primary-electron beam changes whenever [ incident 
angle ], and it carries out incidence at right angles to the front face of the 
above-mentioned substrate. The electron beam deflection means which passes the 
secondary electron beam containing the secondary electron and reflection electron 
which were generated from the above-mentioned substrate in response to the exposure 
of the above-mentioned primary-electron beam with an incorporation include angle. 
Two or more map projection means to which image formation of the above-mentioned 
secondary electron beam is carried out including this electron beam deflection means. 
An electron beam detection means to detect the above-mentioned secondary electron 
beam by which image formation was carried out with the above-mentioned map 
projection means of the last stage, and to output as a picture signal. It is the control 
approach of substrate test equipment equipped with an image display means to 
display the image which expresses physical and the electrical condition of the front 
face of the above-mentioned substrate in response to supply of the above-mentioned 
picture signal from this electron beam detection means. Image formation of the 
above-mentioned secondary electron beam is controlled and carried out so that 
telocentric system [ **** / the above-mentioned secondary electron beam / mutual ] 
may be made with two or more above-mentioned map projection means. While 
securing the exposure field to the above-mentioned sample of the above-mentioned 
primary-electron beam by arranging an aperture angle diaphragm of the first in the 
first focal plane within the above-mentioned map projection means after the second 
step, the control approach of substrate test equipment of reducing the chromatic 
aberration of magnification of the above-mentioned secondary electron beam is offered. 
[0025] an aperture angle diaphragm of the above first ■ each - telescopic motion -- it is 
good to open independently to two directions which carry out an abbreviation 
rectangular cross mutually, and to control an angle by having free diaphragm width of 
face, and each major axis*s forming mutually by two movable rectangle diaphragms 
which carry out an abbreviation rectangular cross, and fluctuating the drawing width 
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of face of the above-mentioned movable rectangle diaphragm using the rectangle 
diaphragm driving means which it has further, respectively 

[0026] Moreover, are the focal plane of the map projection means above-mentioned 
[ the first step of], and an aperture angle diaphragm of the second is further arranged 
in the second focal plane in the field between the above-mentioned electron beam 
deflection means and the above-mentioned substrate. It forms, respectively by movable 
rectangle diaphragm of the first which has firee diaphragm width of face, and the 
second, an aperture angle diaphragm of the above-mentioned first and the second -- 
telescopic motion a movable rectangle diaphragm of the above-mentioned first and 
the second It is still better to arrange so that each major axis may carry out an 
abbreviation rectangular cross mutually, to have the driving means which fluctuates 
each above-mentioned first and second diaphragm width of face of a movable rectangle 
diaphragm, to open independently to two directions which carry out an abbreviation 
rectangular cross, respectively mutually, and to control an angle. 
[0027] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about 
some of gestalten of operation of this invention. In addition, in each following drawing, 
the same reference number is given to the same part as drawing 8 thru/or drawing 10 , 
and the explanation is omitted suitably. 

[0028] Drawing 3 is the block diagram showing the gestalt of operation of the 1st of the 
substrate checls: system concerning this invention. In this drawing, the parts of the 
stage armature -voltage control section 51 which controls the primary optical system 1 
with which the substrate check system 70 is equipped, the electron gun control section 
16 which controls this and two or more step quadrupole lens control section 17, the 
electronic detecting element 3, the electronic detection control section 57 that controls 
this, Wien filter 41, the Wien filter control section 53 which controls this, a stage 43, 
and this, the picture signal processing section 58, a host computer 59, a display 60, 
and memory 61 are the same as that of the substrate check system 100 shown in 
drawing 8 . 

[0029] The description of this operation gestalt controls the third lens 23 and the 
fourth lens 24 by the secondary optical-system lens control sections 55 and 56 of the 
secondary optical system 72, and forms both telecentric system. It is a field within this 
image formation optical system 75, and is in the point that the aperture angle 
diaphragm 27 is arranged in the focal plane 9 in the focal plane 8 in which it opened in 
the conventional technique and the angle diaphragm 25 was installed, and conjugation, 
i.e., the relation which can exchange roles mutually on the occasion of image formation. 
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[0030] The block diagram of the secondary optical system 72 of the substrate check 
system 70 shown in drawing 3 is shown in draw i ng 4 . 

[0031] As shown in this drawing, the secondary optical system 72 was installed 
between the third lens 23 and the fourth lens 24. The optical system which is equipped 
with the characteristic aperture angle diaphragm 27 in this operation gestalt, and the 
third lens 23 and the fourth lens 24 form The host computer 59 is controlling a setup of 
the secondary optical-system lens control sections 55 and 56 to form the image 
formation optical system [ **** ] 75 in nothing and mutual for both telecentric system 
with the image formation optical system 105 formed with the cathode lens 21 and the 
second lens 22 (refer to drawing 3 ). 

[0032] By such configuration, in the comparison with drawing 7 which shows the 
conventional technique, the secondary electron beam 6 (secondary electron / reflection 
electron / back scattering electron) generated firom the fi:*ont face of a sample 42 so that 
clearly After a travelling direction is controlled by the cathode lens 21, as shown in the 
beam orbit 7 of drawing 4 Open in the conventional technique and incidence is carried 
out to the focus Fl of the focal plane 8 in which the angle diaphragm was installed. It 
is controlled to go straight on, without deflecting the inside of Wien filter 41, to be 
colUmated by the second lens 22, being expanded, namely, to go on in parallel to beam 
****, and image formation is carried out on a field diaphragm 26. The secondary 
electron beam 6 which passed the field diaphragm 26 has a travelling direction again 
controlled by the third lens 23, carries out incidence to the focus F2 of the aperture 
angle diaphragm 27 in the above-mentioned focal plane 8 and the focal plane 9 in a 
location [ **** ], and carries out image formation with the fourth lens 24 on the inferior 
surface of tongue of the MCP detector 31. Thus, by forming a focus F2 among these 
lenses, without carrying out image formation of the secondary electron beam 6 
between the third lens and the fourth lens By forming the image formation optical 
system 105 and the image formation optical system [ **** ] 75, opening to a focal plane 
8 and the focal plane [ **** ] 9 within this image formation optical system 75, and 
arranging the angle diaphragm 27 The thing which do not become the hindrance of the 
sample exposure to the chromatic aberration of magnification of the secondary electron 
beam generated with the cathode lens 21 of the primary-electron beam 5 and which it 
opens and is suppressed by the angle diaphragm 27 becomes possible. 
[0033] Next, it explains, referring to a drawing about the gestalt of operation of the 
2nd of the substrate check system concerning this invention. 

[0034] Drawing 5 is the perspective view showing a part of configuration of the 
substrate check system concerning this operation gestalt. 
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[0035] As shown in this drawing, the substrate check system 80 concerning this 
operation gestalt has the description in the point which was prepared in the focal 
plane 9 of the substrate check system shown in drawing 4 and which opened and 
formed the angle diaphragm 27 by two movable rectangle diaphragms 81 and 82. 
Other points are the same as that of the substrate check system 70 shown in drawing 
4. 

[0036] the drawing width of face (minor-axis length) of the direction [ in / respectively / 
the movable rectangle diaphragms 81 and 82 are arranged on a focal plane 9, and / 
rectangular coordinates XY ] of X, and the direction of Y - telescopic motion - it has 
free structure. 

[0037] Drawing fi is the perspective view showing the fundamental configuration of the 
movable rectangle diaphragm 81. As shown in this drawing, the movable rectangle 
diaphragm 81 is equipped with the plates 86 and 87 of two sheets formed with the 
metal (Mo), for example, molybdenum, and forms the diaphragm which controls the 
through put of the secondary electron beam 6 by the edges 86e and 87e which these 
metal plates 86 and 87 counter. Moreover, the movable rectangle diaphragm 81 is 
further equipped with the movable rectangle diaphragm control section 90 which 
controls the rectangle diaphragm drives 88 and 89 connected to the metal plates 86 
and 87, respectively, and these rectangle diaphragm drives 88 and 89. The rectangle 
diaphragm drives 88 and 89 are formed using a motor, a piezoelectric device, etc., 
produce a strain or stress in response to impression of an electrical potential difference 
in this operation gestalt by the movable rectangle diaphragm control section 90, using 
a piezo-electric element as a piezoelectric device, and, thereby, make the metal plates 
86 and 87 drive mutually to hard flow in the direction of X. The movement magnitude 
of the metal plates 86 and 87 by this piezoelectric device is about 100 micrometers, 
when a piezo-electric element is used. Thus, the rectangle diaphragm drives 88 and 89 
can adjust the distance between monotonous edges of 81g, and can perform adjustment 
of the drawing width of face of the rectangle diaphragm 81, i.e., the direction size of X. 
[0038] It has the same configuration as the movable rectangle diaphragm 81, and the 
metal plate is arranged so that it may intersect perpendicularly with the metal plates 
86 and 87 of the movable rectangle diaphragm 81 shown in drawing 6 , and the 
movable rectangle diaphragm 82 is also formed so that the direction size of Y can be 
adjusted. 

[0039] The substrate check system 80 concerning this operation gestalt can be adjusted 
independently to two directions which can adjust an aperture angle diaphragm to the 
optimal size, and intersect perpendicularly with both flat surfaces perpendicular to the 
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beam shaft of the secondary electron beam 6, respectively, without doing the activity 
which opens wide and opens the vacuum ambient atmosphere in substrate test 
equipment, and exchanges an angle diaphragm, since it has two movable rectangle 
diaphragms 81 and 82 of such a configuration. The substrate check system which 
opens by this corresponding to the experimental contents in addition to the 
effectiveness which the gestalt of the 1st operation of a **** has, and can perform 
adjustment of an angle diaphragm is offered. 

[0040] Next, it explains, referring to a drawing about the gestalt of operation of the 3rd 
of the substrate check system concerning this invention. 

[0041] Drawing 1 is the block diagram showing the fundamental configuration of the 
substrate check system 90 concerning this operation gestalt. The description of the 
substrate check system 90 applied to this operation gestalt in contrast with drawing 3 
so that clearly is [ the focal plane / **** / mutual / 8 and ] that it arranged the gestalt of 
the second operation on nine, and the movable rectangle diaphragms 91 and 92 of this 
specification, respectively so that each drawing major axis might intersect 
perpendicularly in the map projection system. Other points are the same as the 1st 
operation gestalt. 

[0042] The more detailed configuration of the secondary optical system of the substrate 
check system 90 concerning this operation gestalt is shown in the perspective view of 
drawing 2 . 

[0043] As shown in this drawing, the movable rectangle diaphragm 91 is arranged in 
the focal plane 8 between Wien filter 41 and the cathode lens 21, it is this focal plane 8 
and a focal plane [ **** ], and the movable rectangle diaphragm 92 is arranged in the 
focal plane 9 between the third lens 23 and the fourth lens 24. 

[0044] In the XYZ space of this drawing, the movable rectangle diaphragm 91 is 
arranged so that the direction of a major axis may turn into the direction of a major 
axis of the cross-section abbreviation rectangle of the primary-electron beam 5, and the 
same direction of Y. 

[0045] without it opens the primary-electron beam 5 in the direction of Y and an angle 
is restricted by equipping a focal plane 8 with the movable rectangle diaphragm 91 
which has such structure -■ in addition and aperture angle adjustment of only the 
direction of X can be performed. Thereby, the exposure field of the primary -electron 
beam 5 is fully secured. This structure is effective especially when it is not desirable to 
irradiate the primary-electron beam 5 on a sample 42 beyond the need to avoid the 
charge up of a sample 42 and contamination. 

[0046] Moreover, the movable rectangle diaphragm 92 on a focal plane 9 is installed so 
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that the direction of a major axis may turn into the direction of X, and it is arranged so 
that it may intersect perpendicularly with the major axis of the movable rectangle 
diaphragm 91. It becomes possible to carry out beam plastic surgery from two 
directions, the direction of X, and the direction of Y, to the secondary electron beam 6 
by this, and the chromatic aberration of magnification can be reduced. 
[0047] Namely, as for the secondary electron beam 6, adjustment of the aperture angle 
of the direction of X is performed by the movable rectangle diaphragm 91. Since 
adjustment of the aperture angle of the direction of Y is performed by the movable 
rectangle diaphragm 92 and the movable rectangle diaphragms 91 and 92 are on the 
conjugation side 8 of secondary optical system, and 9 further, respectively, The 
aberration reduction effectiveness of the case where a diaphragm of the configuration 
where the movable rectangle diaphragms 91 and 92 were piled up is arranged in the 
conjugation sides 8 and 9 to the secondary electron beam 6, respectively, and 
equivalence is acquired. 

[0048] According to the substrate check system 90 concerning this operation gestalt, 
thus, to the focal planes [ **** / mutual ] 8 and 9 Two movable rectangle diaphragms 
91 and 92 to which each direction of a major axis intersects perpendicularly mutually 
are established, respectively. Furthermore, since a movable rectangle diaphragm is 
arranged so that it may open to the focal plane 8 in which the focus Fl of the 
primary-electron beam 5 is formed and the drawing major axis of an angle diaphragm 
may serve as the same direction as the major axis of the shape of a cross-section 
abbreviation rectangle of the primary-electron beam 5 It becomes possible to reduce 
the aberration of a secondary electron beam, without restricting the exposure field of 
the primary-electron beam 5. Moreover, since two movable rectangle diaphragms can 
be arranged in a respectively different flat-surface location, as compared with the case 
where two movable rectangle diaphragms are prepared in a single drawing location 
flat surface at coincidence, it has the advantage that the installation tooth space of a 
drive can fully secure, Uke the 2nd operation gestalt. 
[0049] 

[Effect of the Invention] This invention does the following effectiveness so as explained 
in full detail above. 

[0050] That is, the chromatic aberration of magnification of a secondary electron beam 
can be stopped, without restricting the exposure field on the substrate of a 
primary-electron beam, since according to the substrate test equipment concerning 
this invention it has the aperture angle diaphragm arranged in the focal plane within 
two or more map projection means to control a secondary electron beam, and the map 
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projection means after the 2nd step so that telecentric system [ **** ] may be made 
mutually. Thereby, the inspection zone of a substrate can be expanded, without 
dropping the definition ability of a map projection means. 

[0051] Moreover, it can adjust to the optimal diaphragm angle, without opening wide 
and opening the vacuum ambient atmosphere in equipment, and exchanging an angle 
diaphragm, since it opens to a 2-way perpendicular to a beam shaft and an angle can 
be adjusted respectively independently, when the direction of a major axis equips the 
focal plane after the 2nd above-mentioned step with the movable rectangle diaphragm 
of the first and the second which carries out an abbreviation rectangular cross 
mutually. Thereby, since the down times of equipment are sharply reducible, a 
utilization ratio can be raised. 

[0052] Moreover, since tooth spaces, such as a drive of a movable rectangle diaphragm, 
can be secured in addition to the effectiveness mentioned above when the focal plane of 
the telecentric system between the above-mentioned electron beam outgoing radiation 
means and a substrate is equipped with an aperture angle diaphragm of the second 
and it has the above-mentioned movable rectangle diaphragm as an aperture angle 
diaphragm of the first and the second, the flexibility on an equipment design improves. 
Moreover, since a movable rectangle diaphragm of the above second is arranged so that 
the direction of a major axis may turn into the direction of a major axis of a 
primary-electron beam, and the same direction, it can extract only in the direction of a 
minor axis of a primary-electron beam, adjustment of width of face can be attained, it 
can prevent that the primary-electron beam more than an initial complement 
irradiates a sample, and the charge up of a sample and contamination can be 
prevented. 

[0053] Moreover, since according to the control approach of the substrate test 
equipment concerning this invention image formation of the above-mentioned 
secondary electron beam is controlled and carried out with the above-mentioned map 
projection means so that telecentric system [ **** ] may be made mutually, it becomes 
possible to open to a focal plane within the map projection means after the second step, 
and to arrange an angle diaphragm, and substrate test equipment can be controlled to 
do the above-mentioned effectiveness so. 

[0054] Moreover, according to the substrate check system concerning this invention, a 
substrate can be inspected at the outstanding resolution and high effectiveness, 
preventing the charge up of a sample, and contamination, since above-mentioned 
substrate test equipment can be operated by the above-mentioned control approach. 
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[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the blocls: diagram showing the gestalt of operation of the 3rd of the 
substrate check system concerning this invention. 

[Drawing 2] It is the perspective view showing the more detailed configuration of the 
secondary optical system of the substrate check system shown in drawing 1 . 
[Drawing 3] It is the block diagram showing the gestalt of operation of the 1st of the 
substrate check system concerning this invention. 

[Drawing 4] It is the block diagram showing the orbit of the secondary electron beam 
in the substrate check system shown in drawing 3 . 

[Drawing 5] It is the block diagram showing a part of the 2nd configuration of the 
gestalt of operation of the substrate check system concerning this invention. 
[Drawing 6] It is the block diagram showing the detail of a movable rectangle 
diaphragm of the substrate check system shown in drawing 5 . 

[Drawing 7] It is the block diagram showing the orbit of the secondary electron beam 
in the conventional substrate check system shown in drawing 8 . 

[Drawing 8] It is the block diagram showing an example of the substrate check system 
by the Prior art using a Wien filter, 

[Drawing 9] It is the perspective view showing the detailed configuration of the Wien 
filter shown in drawing 8 . 

[Drawing 10] It is the explanatory view showing the function of a Wien filter which 
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shows (a) and (b) in d rawing 9 . 
[Description of Notations] 

I Primary Optical System 

2, 72, 73 Secondary optical system 
3 Electronic Detecting Element 

5 Primary-Electron Beam 

6 Secondary Electron Beam (Travelling Direction) 

7 Secondary Electron Beam Orbit 

8 Nine Focal plane 

II Cathode 

12 Wehnelt Cylinder 

13 Anode Plate 

14 Deflecting System 

15 Two or More Step Quadrupole Lens 

16 Electron Gun Control Section 

17 Two or More Step Quadrupole Lens Control Section 

21 Cathode Lens 

22 Second Lens 

23 Third Lens 

24 Fourth Lens 

25 27 Aperture angle diaphragm 

26 Field Diaphragm 

31 MCP Detector 

32 Fluorescent Screen 

33 Light Guide 

34 Image Sensor 

41 Wien Filter 
41a, 41b Electrode 
41c, 4 Id Magnetic pole 

42 Sample 

43 Stage 

51 Stage Armature-voltage Control Section 

52, 54 56 Secondary optical-system lens control section 

53 Wien Filter Control Section 

57 Electronic Detection Control Section 

58 Picture Signal Processing Section 
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59 Host Computer 

60 Display 

61 Memory 

70, 80, 90 Substrate check system 

75,105 Image formation optical system 

81, 82, 91, 92 Movable rectangle diaphragm 

81g Distance between monotonous edges 

86 87 Metal plate 

88 89 Rectangle diaphragm drive 

90 Movable Rectangle Diaphragm Control Section 



[Translation done.] 
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-A 5 . -<J^^ b'-A 6 fiO=S.b'-AWtcMU-C*^t= 

SISI44 2 $r^»$-ti:T-?-<^^^ffl***3iET^ S i 3 
^->TV^S, Xx~>''4 3«i:. X7—i^^Vm 
ms 1 tcJ: OI«^st4 2tcft«E*iEpjnT'# J: o t:^r-^ 
TV^S. ClixtiO, -'<!RM'i-^-M.5\.zXhWm4 2 

[00101 «^:^aig?3{i:, MC P ( Micro Channe 
1 Plate) mm^Slt. ^^m32t. 7^ h^'^ K 
33 CCDIfSr*^Sg«|^^34 t5rlli.TV% 

-<Ji:3K^^2 2r^-CMCP«iai«3 l^::AltL3t- 
<ji:ll^^b'-A6^i. MCP«iai§s3 HcJrOtHi^ixT 

^ym32izmi$ti, ^^LX'^L^mmn. 



Y3 3^itLxwSi'^=f-3 Aizxm^mmi LX 

[00111 .roB«ft-f-{i, ■«J!!iagP5 8 

=jybi-:J'5 9(=tt*&^^lS, :^^Xh3>-b-i-^5 
9(i. CltfOBmr-r^Sr^^gpe OtcTBtil«^-ri.i: 
i: tic. ^^U 6 1 5:fflv^^H«-r-:J'<7)«»^S:tT 

[00121 -iJ:3t^^2{i. iii<gmst>«^>'X-cs> 

1. ;>!?V-H^VX2 1 , ||r^>X2 2, mHUyX2 

3. wm\^yX24t. mz.\^yX22tm^vyX2 

3i:t7)fa{c^g$it7t^K?0 2 6i:2:fiix-CV^S. 
V-YVyX2\. %ILVyX22. mE.uyX23. 

mmvyX24\t. ^ix^ixzm(^myyxmmm5 

2, 54, 55, 5 6{Cj:-?Tl!Hif$ix2., -<J3fc^5^ 

2{i^7t, -^^-yy 4)V'?4i}i:^y-YV'yX2i 
:^msmz^^fitzm^n^^2 3^mx.x\^h, z. 

d tC3»;iiM8c7){ia{cMt'A^0 2 5 Srffia^^a 
S{±. i:<Ji:«^b'-A6{co>,>-C;iry-KU'yX2 ICO 

*«5&^L^-rv'><7)t\ ia7cOb'-i.iljl7c7)mBJH{C* 
■^iaic. m~W>'X2 2i:^t)-frri5g-fH:>hU-y 

fip-^. 7jmt^fm<r>\^-mi:,im\m.^z-^ 

•th^^jk^m^Lx m<m^^'€t>^. ^t>i<z. z 
(^^m^i^i 0 scnmmsaizm^ni^o 2 ssrisa 

•r -S. C: t {c ct •) , b'-A 6 <^fg^felRII^«l;c 

[00 13 1 

-}xm^^'~j^5cr,mm-&imiii&m-r^tiiibt,z. 
Mm2 5<7imi:m<'ttb. ztnzi<o. -am^f- 
}z-A5cotm4 2±^<Dmmmi^um^ti?> 
X)^j}^h'>t:. zmt. Wi^nm.^25i)^t,mn42t. 
x'<r)-<^^\L-j>.5tim^nm'o 2 5±<5om^sFi tc 

AWL, :tiy~Y\yyX2 1\,Z}:r,XVyX^mi^ 

Jt, gei|5j4 2fcstUTaii:fcB^-^si:i^dir5-BgBj 

(Koehler illumination) MZ^':>X\>-^htl»yCh 
[00141 *3t, ISli«Oi*l^tc<tor(i. 

tti.znmLxm.^<mmi\Li'^ofzi^>^z\i^ m^nm 

^m^mh-r. ^^mm^mmizm<^£^t\,^ox 
[00151 *fiBBti, immmizm^x'^^iifziicr) 
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[00 161 

m^^mi^m)^<r>mm''t'-j>.miz^'ijizmn'thmm 
mm&co^Wi^im^mzx^i^m^ii.fz±iiz.}!m 

[0 0 17] ±M&m-<7)mtnmii. ^ti^'tit^wm 
^A^wt*)m^^L. ^<7)Mm^f^i3^nmz«&^-t^ 

[0018] ^^mz^tmrn^mmi. nmf-y^ 

mm.^ bii^-cT^'m'mwm^^^mx.. ±ie^- 

[0019] S^. ±faiB-*5i:lX|gr<Onri6i©^iK'? 
«i. -eix-fn2<iJc<O^JRT«l2r*-t, ^n<i>2*fc0^iB 

[ 0 0 2 0 ] ^/c, ±ie«J^g?OiBi!l#S{i, ±iB^« 

[ 0 0 2 1 ] . ^m-Am^'t'-j^ffymtfji^izm 



[0022] tfz. (li^3S7 ) tCcktitf, c P 

ub, ±^co:$:^mizi^imum^m.b . ±iaB«m 

[0023] *I^B« (li*3S8 ) (ciiitf . SSf4 
T'S>-S.S«?(:ii^€»c0llf®?^Sr*-r5«^b'-A€:- 

<J:«i^b'-Ai: LTHllt-r^-ycm^^b'-AMIt^S 

±ie-»:«^b'-A<7)BgMS:S{fr. ±IE««*>'^ 

*|tfIfc:SSv^TriJ:«^b'-At LTaiSt$*Sm-<^I3 

te^S-^f!>«^>Xfc. ±ia-<5«^^b'-Ac7)±iase^ 

*»A> tfitt^ fiTtiiar <J:«^ b'- A{i[ij-cojx o jL?i-n 

mi^yxb b t>cxi-fey h u -y ^^^^j:-tm-^^m 
^■^^im^-tim-commnwmmuyxb. ±iB^ 

ti. ±ffi-»«^b'--^<0AStt-r6l«:«lt!ifc L. iWSi 

mmsmmb. ±Mi^-<7)mm^^^(r>i&mmizmm. 
^tifzmm^ob. ±tsmmK><7)ikmzm^$ti. ± 

Amzmm^ix. ±s£m~<r)m^Am<D^tm\^b«& 

nizfm^tifz=M.<7)±m^m?:^i-^m-(7)m^nn 

mmi^m^^i>m-<^m^nm*)fmmmb. ±ie 
mm(r)m^MW^uyxi,zj: ofe«§it^v:±ia-<j:«^b' 

-A^:^aiL. B^fi-tt LTa5:^-r§«^^b--i.^{U 
[0024] tfc. *5^Hfl (n^JM9 ) tcJ:n<f . IS^ 

•C'*s««tc«^^b'-A^-<}i:«^h'-At Lxmft 

•Sm^b'-^spj^^gi:, ±iB-<J:€^b'-i.Ji'eiOA 
ltftS2r^^b$-»f:T±iBSflRC0«®l::ilffi(cAlt^-a:, 
±lfi-i>:«^b'-AcOB§lt$rS(fC±iB«S*»'bffefet 
^-»:^^i3a:l^RM«^^#0-Jji:m^b*-A{i)R3i 
^^^AJS<04iiffia$-t*:Sfl;^b'-i.«i6i#Si:, CliOi: 
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^^^p^<7)m-'cr>M^mizm-(r)m^nm. o ^lEist- 
[00251 ±sis-«7)ga§^5*!?i9{i. -etL-rti*<#as 
i: tci 0 , nmz^m^-ti 2-o<o:6-|fii 

[ 0 0 2 6 ] i/c. -S@O±iE^iS«l^gac03ll»SH 

ti<7)^m^mmza^m.-^-th x o \,zwm. t . ii^-a 
^tm±Lxm^n^wm-ht^t>{izi:\^. 

[00 27] 

cO#lltc:*iV>T. I18^»,^L.|11 Ofclll— c0gp^{c{±, 
[0 0 2 8] I^3{1, *%B3lC«l.a:S«aE>';^7"A<7) 

X . 7 0 tmx.h-di.m'^ i . ciix 

mmUl 7. «-?mg|53, iixSr$iJfflIi-§«i^)giaj©J 

ffliSS57. ^ -yy ovif A 1 . z.tiiimmth'^^ 

7fv^briybri-:5'5 9. *^gP6 013 J;t;';<^'J 6 1 
08{C*-r«««l3E->:;?.T-A 1 0 0 tl^-T 

[0029] :mtmm<^mmM. -ix^^^ 72<^- 
ix^^^uyxmm^ 55. 5 6 tci 0 yx23 
tsxx/mm\^yX2 4 imm Lxmr-u-^y hv^y^?^ 
t:m^L. z<7)mm^^m 5ff^<Dmmx"$>^x. 



a, Bp*>, mmi,z^xxK\Hzm\^^-t^zbtn' 
^^mmz$)^m}m9iz. m^Mm2 7ivsi^^ti 

[0030] msiZTF-rmm^'^xr-j^ 1 oo-^st 

^^7 2<^yn-y :^'ia^B4t=^-f-. 

[003 1 ] iH)0tc^-r<k 5 tc. zmt^^ 7 2«i. SI 
E.uyX2 3bmmi^yX2 4<7>mi,zms^titz. ^ 

mmmizts\.^xnm}^j:m^Am 2 1 ^^t. 
yX23 bma]yyX24i}<m^-th^^mK :(;v- 
YvyX2 1 bw,-vyx2 2X'm^^ixhmmm-^ 

1 0 5 fc i: fctcM-fHrVh U >y ^^^S-^rL. fflat:^^ 
fS^ife«7fe*^7 5^?e«-r-SJ:a{c, ^Xhnyti 
- 5 9 ifiZ:^^^ V yXWmk 5 5.56 cOiS^S: 

mm\^x\^h (03#gg) . 

[0032] CcoJ: d =5r«B^lcJ: 0 , t^Sffi^^-TH 
7 i:<0Jt«?t=fcv^-CHB4>*»^J: p (c; 55^4 2<0^jS*- 
^>564;L^^Zl»:«^b'-A6 (r»«^/Rftf«-f/f^ 
:^rl!tSL«^^) {±. i)V-YvyX2\\,zi.^xms-H^ 
Sr$iJffll§iX5ta. ia4cob'-Afi3l7tc^-rJ:dt=, 

^i^F,tcA»L. 'f7A~yy^)v^Am^mm-h 

::i:'5r<iffJiL. Jfc^?ii^:*J^>m-^^X2 2twJ: 0 
3U;^-h$ii. b'-A^W{c*ttTWtcJttf 
-rs J: d C»J«l$ix, «fFiK 0 2 6±T1S«-r-6 . 
^*)2 6^aiiLf>:-»a^^b'-A6«±, W^Hl/^ 
X2 Blci: -oTJt^f^^[^^I^$|JfflI^i^. ife^^SSS b^ 

msi^mzhhmMm9\,zhh^%^m.'o 2 7co^^f 

ztcAltL, ^0^>'X2 4tcJ:'5MCP«iaiS3 10 

TgDT'^«-r-i> , J: a {c, -<j:m^b'-A 6 ^11= 

1 0 5 t i^fS^^«3t^^7 5 ^mt, 
7 5 rt-cm^Sffi 8 b ^ft^^ffl 9 0 

2 7^E^t--S.^i:tc:j:'5. flV-YVyX2\X^^ 
■ri.-<?:«^b'-A<7)e^feJRII^. -i*:«^b'-A5 
Ostt4HSM<7)Mtf t::^ ^^rv D 2 7 "CWji ^ Cl 

, [0033] mz. i^miiiz^^w^i^i^xT-K<rm, 

2 cr>mmr>mm,z-:>\ 0® ^#B3 1 ^> IJiBJ-r s . 

[0 0 34] @5«. *lt*fi?^HItC^-i.a««aE>'Xx 

[0035] [31@t^-r<t a *:|IM?^®lC^^|>S«i 
<^i^X-ri»8 0«i. 114 tC^-ra«:^>-XT-Ac?9^ 
^ffi 9 tciSft <i>ix^clB ^:ftiB?'927S:2 -:>(mwmm. 
081. 8 2t:-mtyt:^(c!|^*<*>^. ^<nm>^ 
04 {C*-r««^aScvX7^JU 7 0 i: CS>S . 

[0036] ^ift^«?o 8 1 , 8 2{i. mjm9i.\,z 

[ 0 0 3 7 ] 06<i, '5 8 1 0«:*:e<|^<SfiJt 
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8 'jyry (Mo ) Tm^^titz 

2t5cco^:K8 6, 8 7i^X.. C:iX^><0^Jg¥«8 6 . 

8 7<7DS*|6|-rSX yi;86e, 8 7 e tc J: 0 "iJcWi'b' 

-A6cOji3aiSr«fJ»-t'i.iK?0S-mLTV^i,. tfz. 

^m^mm. o s i (i. ^«¥«8 6,87 iz^ti^tim 
mmmim8 8, 8 9^mm-fh-^m'mm^mm^ 

^>:<4|ii5:^$:4t, CltllcJ: '9#-R¥«8 6 , 8 7$:X:tr 

[0038] "ri»^«2082t. Tsri»^^08 It 

Il««0fllfi!t2rfflli., -5-<0^]S¥««, a6fc*-tnri6« 

mm*)8icr)^m^m8 6, 8 7fca3«-ri.j:a{cisis 

[0039] :i^tmmiiZ^hWm^i^:^^M.& 0 
{4, C:<:oJ:3^:fli^c02'>co«rt!)®^g?'98 1 , 8 2$r 

xw^%'^m^tm'ri>m^^-rh^t*j:<. m^nm 

[0040] mz. *»Bfl{C«Sa««l3Ei^XirA<0ll 

3 <7im:m<r)mm^zr> v as l ^ 4- bj-t , 

[ 0 0 4 1 ] HI *^?g®t:f^l.«^^i>Xr 

(^nmzi5\^xm^t-^j:iioi,z. ^mmrnmiz^hmL 

ffl5lC^^^»j^ii8 , 9 ±tC^Z<?)ll*fe«0?^»i: Utt 

[00421 zifmimm\iz^hwm^i^:y^'rJ^9 o<r> 
-<>K^^j^cr>x ^mm^m^i:m2<r)mwmiz7jk-t. 

[00 43] |siiatc:*-r<k d C ^ ^ —yy ^ Ji^-f' 4 1 

i;;«&y-h'^vX2 1 t<^!Sier>mAm8izmimmn^ 

9 1 tf^WM^ti. ^ 8 1 ftf5:5r^BD-C'*> o 
•C, IIHU-yX2 3i:SEHl^>'X2 4i:<OScOM^Bn9 



[0 044] mm<^xYz^mifZi5\^^x . ^m^t^*) 
[ 0 0 4 5 ] cicT) J: 9 ^mmi^-r^-^m^mm. o 9 1 

$:j»^BD8fcii;tl.C:fcfcJ:0. -»:fl^b'-A5«. 

b- A 5 oBS|t^^*>-+^tc{iifii^ ii.^ . j: 
tiJiJi. ^xtf. S:^Et4 2(^^^->''r-yr-^^2rllI 

)eL7tv^^-&^^:^ -a^m^b-A 5 $-as4 2±^c^^^ 
Si's. 

[0046] ^/c, M^a9±conri)«?^^o 9 2(4, 

120 9 l«0:^lllli:ii3c-rSiaicffi^$flTV^S. Zti 
tCiO. -iJ«^b'-A6(cMLTX^rr6li:Y:^[Sj<7)2 
-:>iO:ft-[6]*> <i> b- ^ i: **iirfgtc^: 0 , ^^fe 

[00471 ip^. -ycm^b-Aetiifri&^jgi^o 9 

9 2izx<oY:}3j^com^ncom&*^'€iyti. ^hiz.-^ 
m9sm*)9i. 9 2ii^ti^ti-w(^jk(^iwm 

8. 9±lzh?>fzi!b. -<}sr«^b'-A6tcMLT, "Ti!) 
^n'O 9 1,92 *aia^;b-ti-/::J^<7)^ 0 ^ftf^M 

8i5Xx/9 i,z^ti-^iiw^Lfzm'^tmM<^imMmi 
[0048] z<oxoi,z, ^mmmmizmhmmm^'^ 
ti'^tL(D^miji^ifimmz\s:i^?> 2-xmm'smn^ 

9 1,92 5:-en^'ix^{t. $ ^>tC. — y^«^b'-A 5 
03ll^ F 1 $ ^ ffi 8 tcra ^ 0 "9 « 
tt*«-»«l^b-A 5 08)fffiB&«J^^^c7):Rtt t |5l-:^r(6] 
fc i p ic^t!;®^^ 0 ^wm-^<r)X\ b- 
-A 5 c7)BSftf^J|g^$iJ[!gt-^ ^ i; ^ < , b'-A 

2 (r>mmm<^i. 0 i,z , m— <^g? 19 {ag^Bo 2 ocd 
mimw.*)^wm^zm.nhi^timLx . mmmcn 

[0049] 

[00501 ip^. ^w^iz%i,wm^^\izxtL 

«^b--A€:Mffll-ri.«Sc<0^««t^Si:. 2Saiil 
^iii.TV^-S,c7)-C', -<^:«^b'-A<^«^c7)HSIt^J^ 
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10 0 5 1] tfz. ±IS2Sam<7)Mj^BfftC:^«l*|ti] 

mzWMX'^ SOT', i fc*5-C'^ 

[0052] i^c. ±IE1I^ t'-AaiSt¥gii:^fc<0 

raof - H: >■ N 'J y ^c7)^jSffilcmr CO^?^ 0 S: 

^riSji: ^S i 3 lz^-rhcr>X\ — h'-A<OM«l 
[ 0 0 5 3 ] il/i, *l|BJ{cA-*-S*««aEllMO$cjffll 

x'm}m^zm^nmimwL-t^zt*<-^mk^j:K). ± 
iaai«^*-rs i a izmm^ms^mm^^ z t *<-c 

[0054] tfc. 

:iti:^T^^er)X\ im<o^^-j^'T-yr^Ss2:B&jt 
[0MfiOjSf*=5rlJiBB] 

mm^^-ty^ ••/ ^mx'hh. 

[02] 01tc^^a«^i^XxAcO-<i>:7K¥*£Oj; 

[03 ] ^mni,z^hmm&i^x^M.(r>m\<rmm<7i 

mmiTTi-tfn >x ^ 0T3!> -S. . 

[04 ] 03fc:s^-r»«i«^xX7^Aici>{ti>i:»:^^ 

[05 ] *l6BJlcfSi.a«^^atv'^7^Acol^2c7)||SSc^ 

[ 0 6 ] 0 5 {C^-rS««i^ v-XirACO^tt^Jg^!! 0 <0 
»«I5:*-r7'o -y 9 0T$> . 
[07] ms>iZ7fi^^<^^W^i^X'rMzi5»h— 

jjctt^- b'-AcouiM^is-rT'n .y mvh a . 



[09] 08tc:S^-f-';7^-y7-f;l^:?<?5P*ffl^:fl|«5^ 

•r^«0TJ)-S<, 

[010] (a), {h) tUz.m9l,Z^-t'^>t~> 

1 -wt^^ 

2. 7 2. 7 3 Z:d^^¥k 

3 «i^«iajia5 

5 -J^«^^t'-A 

6 riiCtt^^b'-i. (j1^t*F&1) 

7 r<ji:1g^b'-Atliil 
8, 9 J^^ffi 
11^ 

12 -^x— ifyU-h^Si 
1 3 ^fiS 

14 

1 5 ^giHffi^^>'X 

16 nFi-mm^ 

17 is^sHffi^i^yxsiiiiipas 

2 1 ;<?y— Hl^^-X 
2 2 HZll'^'X 

2 3 |?=P>'X 

2 4 mmi^^x 

2 5, 2 7 la^ftg^O 

2 6 

3 1 MC pectus 

3 2 

3 3 ^^h:^^V 

3 4 

4 1 n^-f — y^-fyl-:? 
4 1a, 4 1b 

4 1c. 4 1 d 
42 

4 3 Xx-v' 

5 1 ;^x-i^'«jE*fJffli^ 

5 2. 5 4-56 -JJTTii^^Ui'XSIJffllgiJ 

5 3 -^^-^-^^fyu^SiJffligp 

5 7 WT-mtammsn 

5 8 ®«fi#3!!lSa5 

5 9 ^Xhnybjt— 

6 0 

6 1 ;>(^U 

7 0. 80. 9 0 ««;^v-XxA 

7 5. 1 05 i^m^^m 

8 1, 82. 9 1. 9 2 ssm&m*) 
81 g ^^x-yi^'raiB^ 

8 6. 8 7 ^mW-WL 

8 8. 8 9 ^ig^Oieiiilffilffi 

9 0 ■m^&m'ommm 



(9) ^2 000-28688 (P2000-2868 8A) 




(10) B2 000-28688 (P2000-2868 8A) 




V 



(12) 32 000-28688 (P2000-28688A) 




(13) 92 000-28688 (P2000-2868 8A) 
[118] 




(72)1%^ * # K 3t 

azm^m h # te tn- 



FrJ'— 2G001 AA03 BA07 CA03 GA13 HA13 
JA02 JA03 JA04 JAB KA03 
LAll MA05 SA02 SA04 
2G032 ADOS AF08 AK03 
4M106 AAOl AA09 BA02 DE03 DE04 
DE05 DEll DE12 DE20 DE21 



